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Abstract This short note demonstrates the morphological evidence of male-specific size reduction 
of head capsule width during the last larval instar of the bagworm moth Eumeta variegata (Snellen, 
1879). In this species, sexual dimorphism appears in the last larval stage, with the male larvae being 
smaller than female larvae. Head capsule width in the female increases after the last larval molt, while 
in the male head capsule width is reduced in the last larval instar. These results show that the reduction 
of the epicranial plate causes the size reduction of head capsules during the last larval instar in males. 
This is the first description of the process of the male-specific size reduction of head capsule width in 
lepidopteran insects during the last larval molt. 
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In all arthropods a series of ecdyses divides the life span of the animal into a series of stages, 
while the animal itself appears as a series of instars (Snodgrass, 1935). When the cuticle is 
formed, the integuments allows ordinary size increase (Sehnal, 1985). In the larvae of Lepidoptera 
only the head capsule and its parts are heavily sclerotized. However, it is known that some 
Lepidoptera reduce the size of their head capsule in later instars when compared with preced- 
ing instars. 


The female-wingless bagworm moth Eumeta variegata (Snellen, 1879) is an important pest 
of shade and ornamental trees and shrubs in western Japan (Nishida, 1983). Last instar larvae 
are sexually dimorphic; those of females are black with head capsule widths averaging 4.9 
mm, while those of males are pale yellow-brown with head capsule widths averaging 3.4 mm 
(See Nishida, 1983; Fig. 1a). The present work emphasizes the detailed morphological differ- 
ences and the size reduction of the head capsule width in male E. variegata larvae between 
the penultimate (7th) and final (8th) instar. Female 8th instar larvae have a larger head capsule 
than that of the 7th instar, while male 8th instar larvae have a smaller head capsule than that 
of the 7th instar (Fig. 1b). In the last instar of male E. variegata larvae, the frontal suture is 
milky white while the head capsule is dark brown. In the penultimate instar of male larvae the 
head capsule is reddish brown (Fig. 1b). In spite of the size reduction of the head capsule in 
male larvae, the size of the clypeofrontal plate in the last instar was similar to that of the 
penultimate instar. The width of the clypeofrontal plate was about 1.6 mm in both the last and 
penultimate instars (Fig. 1b, white arrows). Interestingly, the reduction of the epicranial plate 
was easily detected from the penultimate instar to the last instar (Fig. 1b, red arrows). I 
speculate that that the size reduction of male head capsules is correlated to the reduction of 
adductor muscles of the mandible which occupy most of the lateral parts of the head cavity. 
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Fig. 1. Head capsules of the larvae of Eumeta variegata. Scale bar: 2mm. 
a. The final (8th) instar of female (upper) and male (lower) larvae. 
b. The penultimate (7th) instar of male (upper) and of the final (8th) instar of male (lower) 
larvae. Note the smaller head capsule of the 8th male instar compared to the 7th male instar. 
White arrows indicate the width of the clypeofrontal plate. Red arrows indicate the epicra- 
nial plate. 


This phenomenon might be due to larvae not feeding during their winter diapause. However, 
these speculations cannot be applied to female larvae due to the enlargement of the head 
capsule during the last larval molt. 


As mentioned above, the external morphology of the last instar larvae of the male is quite 
different from that of its penultimate instar. Larvae of the first to the penultimate instar feed 
on plant material, but the eighth instar is a quiescent non-feeding stage. Pupation takes place 
in the case during mid April and the adults emerge from mid-May to late-June. in the same 
year. 


Reduction of head capsule width in Lepidoptera is known to occur in other species. Kuroko 
(1987) described size reduction of the head capsule in the last (4th) instar of Antispila uenoi 
Kuroko, while Lee et al. (2006) reported a similar situation in the last (7th) instar of Antispila 
distylella Lee et al. Maier (1988) noted a similar situation in the last (5th) instar of the North 
American species Coptodisca negligens Braun. These size reductions may be related to the 
non-feeding behavior of final instar larvae, but Wani et al. (1994) reported a special case of 
head capsule size reduction caused by parasitism. Their results suggest that the reduction of 
the head capsule widths of parasitized host larvae of Galleria mellonella (Linnaeus) was 
caused by the parasitoid Apanteles galleriae Wilkinson (Hymenoptera: Braconidae) larvae. 


The present paper has described an obvious case of male-specific size reduction of the head 
capsule width in larvae of E. variegata. In order to understand this phenomenon, further stud- 
ies on the adaptive significance of the molting process and on the behavior of E. variegata 
larvae in their final instar will be needed. 





NII-Electronic Library Service 


The Lepidopterological Society of Japan 


220 Shuhei Nutsu 


Acknowledgments 


I thank Dr Ian Sims for his useful comments in preparing the manuscript and for his correct- 
ing my English. 


References 


Kuroko, H., 1987. Three new species of the genus Antispila (Lepidoptera: Heliozelidae) from Japan. Tinea 12 
(Suppl.): 109-117. 

Lee, BW., Hirowatari, T. and H. Kuroko, 2006. A new species of Antispila (Lepidoptera: Heliozelidae) from the 
Ryukyus, Japan, with descriptions of immature stages. Ann. ent. Soc. Am. 99: 1019-1027. 

Maier, C. T., 1988. Life cycle of Coptodisca negligens (Lepidoptera:Heliozelidae) on cranberry. J. econ. Ent. 
81: 497-500. 

Nishida, E., 1983. Biologies and parasite complexes of two bagworms, Eumeta japonica and Eumeta minuscule 
(Lepidoptera, Psychidae), in Japan. Kontyit 51: 394-411. 

Snodgrass, R. E. 1935. Principles of Insect Morphology. 667 pp. CornellUniversity Press. 

Sehnal, F. 1985. Comprehensive insect physiology, biochemistry, and Pharmacology. vol.2. Pergamon, Oxford. 

Wani, M., Iwabuchi, K. and J. Mitsuhashi, 1994. Developmental responses of Galleria mellonella (Lepidoptera, 
Pyralidae) larvae to parasitism by a braconid parasitoid, Apanteles galleriae (Hymenoptera, Braconidae). 
Appl. Ent. Zool. 29: 193-201. 


fi 86 


AAS 7 A (WRB, 7 WE) IL BUT SO BBB CS HER EY z A R 
Dit IS SAL GEEF) 


SRL, FAT THOMA BD OKRESE a NASA OKBI OOT, Z 
Oy BOGARDE D LERNER LILO A, ATOR Tork. 1995 FIR A= ITA CHR LRG 
i eR RAK ERZAR BOTHE L, MEE LTH OZ. RED ER SD HO BRR E 
LI) HO SAD BRB L, R {To 7. INET, Nishida (1983) (2 k V , MEO HER HS A A> D kiin 
SHA (co BIDERA? AD HRI OVC BRO MK eV tat AA eT Y (LOK ME 
NTZ. RHE CL, HO MRS BD b RD Alc TORA A OAR & 9 THA 
L, ERER & 472 72. TORR, MEIC BU A IOREL B OT, EOT EE iE 
HORA (clypeofrontal plate) Olli d E bN AD. TOTE DSTO DMO MIS, 5A 
224K (epicranial plate) O44 KENO RETA TEZ, RMR OMRD 5 SAMO THOS ANCL 
Zz. COMIC ON ABBROU 4 Ato LY, HAO AGD 5 SMCS ANI ONAN 
fifi (adductor muscles) OWL ATER SNK. ZOER LT, FAI HOM RAMEE (RL L 
CPOomMUEE CHE ZEIT 47TH LE ORBEA MIB Sire. AMES, HRS AD 5 
HHA Cit CHET AC LICE) , EEA RAKUL, DEOH AKA EA. AMET, HK 
A DECEIT SEM OMRON, AIKEN RED RONACE ®, WEE IC BIT ARAM 7 
ADH) EDEL I ADS, RR LERET. 
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